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(54) Substrate plating apparatus 

(57) A substrate plating apparatus fernis an inter- 
connection layer on an Interconnection ^^^^^ 
posed of a fine groove and/or a fine hole defirwd in a 
Sslrate. The substrate plating apparatus mcludes a 
plating unit for fbrming aplated layer on a surface of me 
subsmite including the interconnection region, a chemi- 
SSchantea. polishing unit ^^^'j^^ 
cally polishing the substrate to remove *e pteted l^r 
IromSsurtaceof the substrate lea«ingaport»nol*^e 

Plated layer in the interconneclion region, a cteaning 
S for Jeaning the substrate after the pteted layer « 
tomed or the sObstrale fe chemically mechanira^ly pol- 
te^Ta drying unit tor drying the si*strate after the 
stSate is cleaned, and a substrate trar^ferum f^ 
transferring the substrate to and from each of the f^ 
oS« unft the first chemical mechanical pol«h.ng unrt. 
rrSg unit and the drying un«. Tl^e «rst p^atmg 
unit the firet chemical mechanical polishing unrt. *.e 
cleanSj unit, the drying unit. 
unit being con*ined into a single unitary anangemenl. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

S2 ^® relates to a substrate 

,f Waralus for plating a sitetrate. and mo3 

''''' interconnection re^S 
composed of a fine groove and/or a fine hole defii^ in 
a substrate such as a semiconductor wafer or 

Description of the Related Art: 
[00021 For forming an interconnection circuit on a 
deposit a conductive film on a surtace of the seJLn 

i™«««ed-aw»^*e-concluo6ve film by chemical drv 
^cJnous-^apatternmasksuchasa^S;:^^^ 
WW] The material of the interconnection circuit h^ 

noSfl ?~'^"'*'°'^"^''«*«*inner1nteri^^ 

perature rises. As aluminum films become thinner due 
r'"*? °' e'ectromigration. these proW^S^ 
tTc '° ^ ^here inticonn^ 

SI^"V^ °' short^arcuited: 

10004] There is a demand for more conductive mate 

I'lt! r*!^' »«" a'uminuZalS, 

^ '"^"""ecfions in order to realize C 
ducbvrty and to avoid eledromigrations due to currSs 
. therethrough. Ho«,ever. since it is 

thf.^ deposrting a copper film and then pattering 

1'*"*'" grooves 
oroL^Sr ^ ^'"9 imerconnection 

grooves wtth copper or its alloy. This process does not 

per or its alloy. Instead, surface irregularities or s^ 

process. The process is also advantageous in that inter 

ere can also be formed simultaneously. 
B»05] However, as the width of inteioonnecfions 
beo,mes thinner, those interconnection "^t^ 

be fillpHLh!. . ^""0* uniformly 

Jj^Sn"^ " «° ^""-'"9 

10006] Chemical vapor deposition (CVD) is widelv 
fonning films of various matiials^CSX 

^orlKS°" " """^ formatfon Of films of 
«Wer orils alloy IS not promising because it is difficult 
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to prepare a suitable gaseous material as a source of 

. • •^^""9'" greater electrical resistivity 

S"^'''^""''^^"P™P°««'«P'ali'igprocessfo^ 
d^*ng a copper film on a substrate.Xo«S to 

m a plating solution to plate the substrate with copST 

plating, and then unwanted areas of the plated copp* 

(CMP). The plating process makes it possible to f ai 
2^oonnection grooves of high aspect uniftJnll 

w*ahiBhlyconductivecoppermefaI.VVhentheS 
<^">^ out within a deS 
atmosphere in a semiconductor fabrication facility how- 
ever, chemicals or solutions used in a ^*St 
process and the plating piocess are spreadT^S 
'cal mist or gas. which tends to beTttachil to cl^n 
" f-o-ssed^lThfs^n" 

pretreatment process and the plating process are per- 
formed in sealed processing chamber ^STv 

^ fo^'oading and unloading substrates, the chemiSmS 
'r:!"" ^ ^ or prSS 
b«h or Chamber cannot be pre^emed from spreSl^ 
the semiconductor fabrication facility. 
[0008] It has been desired to develop a single aoDaia- 
fo' Chamber for forming a plated Sw^S^Ta 
surface ofasemiconductor wafer indudSirteSnJ^c 

tiT^ ° ^ ''^^ P'«*"9 or electroplating, 
and then removing unwanted copper laver Dnr«n™= 

ton regions acco«Jing to chemical mechanical^i^ 

not been put to practical use. 
lOm If a substrate plating apparatus and a chemical 

^ has to be dned and unloaded from the substrate 
Platng ajvaratus. and after then adried semicSS 
apparatus for removing unwanted copper portions 

oerea e nece^ary. m some applications, a protective 
layer is deposHed on a plated copper interoo^ 
nection layer for protecting its surface However 
» ^-e^^bstrme Plating appLus is fepaTSm S 
t^^'^ .T^r' surface 
the Protecfveplated layer tendsto be oxidizeddurinp 
^e wafer transfer from the substrate plating 
„ ^J^J^'^* mechanical polishing apparatus^ 

sett^. which store substrates, a plating, area for rtatina 
substrates anda Cleaning and dryingj^ea for 
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and drying plated substrates. If the sul>strate plating 
apparatus. i.e. a wet processing t)ath which is accom- 
modated In a chanter, is placed in a clean room for 
semiconductor fabrication fecilHIes. then it Is necessary 
to prevent particles, mists and gases generated from 5 
plating solution or cleaning solution in the sitetrale 
plating apparatus from being applied to semiconductor 
wafers which have been processed and dried by the 
other semiconductor fabrication processes. Stated oth- 
erwise, when processed semiconductor wafers are 10 
unloaded from the substrate plating apparatus and 
transferred to a next process, the particles, mists and 
gases from the plating solution or the cleaning solution 
In the substrate plating apparatus should not be spread 
into the clean room, where the other manufacture proc- is 

ess are carried out. 

SUMMARY OF THE INVENTION 



[0011] His therefore an object of the present invention 20 
to provide a substrate plating apparatus which is free of 
the various conventional problems even when placed in 
a clean room accommodating semiconductor fabnca- 
tion facilities, and is capable of performing, with a single 
arrangement, various processes including a process of 2s 

forming a plated layer on a surface of a substrate includ- 
ing interconnection regions composed of fine intercon- 
nection grooves and fine interconneclton holes defined 
in the substrate, and a process of removing unwanted 
layer portions from the substrate, leaving the plated so 
layer in the interconnection regtons as an interconnec- 
tion layer on the substrate. 

[0012] Another object of the present inventon is to 
provide a substrate plating apparatus which is effective 
to prevent particles, mists of plating solution and a 35 
cleaning solution produced therein from spreading into 
a clean room which is accommodating semiconductor 
fd&rication apparatuses and also into a cleaning and 
drying area of the substrate plating apparatus, when 
plated semiconductor wafers are unloaded from the 40 
substrate plating apparatus and transferred to a next 
process. 

[001 3] According to the present invention, there is pro- 
vided a substrate plating apparatus for forming an inter- 
connectton layer on an interconnection region 45 
composed of a fine groove and/or a fine hole defined in 
a substrate, comprising first plating unit for fbnning a 
plated layer on a surface of the substrate including the 
irterconnection region, first chemical mechanical pol- 
ishing unit tor chemically mechanically polishing the so 
substrate to remove the plated layer from the surface of 
the substrate leaving a portion of the plated layer in the 
interconnection region, cleaning unit for cleaning the 
substrate after the plated layer is formed or the sub- 
strate is chemically mechanically polished, drying unit ss 
for drying the substrate after the subsfrate is cleaned, 
and subsfrate transfer device for fransferring the sub- 
sfrate to and from each of the first plating unit, the first 



chemical mechanical polisWng unit, the cleaning unit, 
and the drying unit, wherein the first plating unit the first 
chemical mechanical polishing unit, the cleaning unit, 
the drying unit, and the subsfrate transfer devices are 
combined into a single unitary arrangement. 
[0014] The substrate plating apparatus may further 
comprise second plating unit for forming a protective 
plated layer over the portfon of the first plated layer in 
the interconnection region after the unwanted plated 
portion is removed by chemical mechanical polishing 
from the surface of the substrate, the second plating unit 
being contained in the single unitary arrangement. 
[0015] The substrate plating apparatus may further 
comprise second chemical mechanical polishing unit for 
chemically mechanically polishing the substrate to 
planarize the protective plated layer formed over the 
portion of the plated layer in the interconnection region, 
the second chemical mechanical polishing unit being 
contained in the single unitary arrangement. 
[0016] The substrate plating apparatus may further 
comprise discharging facility tor discharging a cleaning 
solution used by the cleaning unit to clean the subsfrate. 
the discharging facility being contained in the single uni- 
tary an-angement 

[001 7] The subsfrate fransfer device may comprise a 
robot having an arm. the first plating unit the first chem- 
ical mechanical polishing unit, the cleaning unit, and the 
drying unit being disposed within the reach of the arm. 
[0018] The substrate plating apparatus may further 
comprise concenfration analyzing devices for analyzing 
the concenfrations of components of a plating solution 
used by the first plating unit to torm the plated layer, and 
plating solution preparing devices tor prepanng a plat- 
ing solution based on the analyzed concentrattons from 
the concentration analyzing devices, the concentraton 
analyzing devices and the plating solution preparing 
devices being contained in the single unitary arrange- 

P0O19] Since at least the first plating unit, the first 
chemical mechanical polishing unit, the cleaning unit 
the drying unit, and the substrate fransfer device are 
combined into a single unitary arrangement, the sub- 
strate plating apparatus offers the following advantages: 
[0020] Thestepsoftormingaplatedlayeronasurface 
of a semiconductor substrate which includes an inter- 
connection region composed of a fine groove and afme 
hole and removing the plated layer from the surface of 
the semiconductor substrate, leaving a portion of the 
plate layer in the interoonnectton region for thereby 
forming an interconnection layer on the semiconductor 
subsfrate. can be canried out by the siA)Sfrate plating 
apparatus of the single unrtary arrangement. 
[0021] If the various units were independent of each 
other, a plurality of different drying processes would be 
required to dry subsfrates in association with those var- 
fous units. The substrate plating apparatus of the single 
unitary arrangement does not need such different dry- 
ing processes. 
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[0022] Waiting times in wtiich substrates are proc- 
essed according to a device and waiting for next proc- 
^ according to another device can be shortened 
between the various units. For example, a substrate can 

be chemically mechanically polished immediately after . 
plating by plating solution bath. ConsequenUy. a plated 
layer is preventing from beir^j naturally oxidized and 
partdes are prevented from being excessively applied 
to the plated dean layer between sudi plating and pol- 
isning steps. 

[0023] TTiere is also provided a substrate plating 
apparatus for plating a substrate conprising a loading 
and unloading area lor transferring a cassette which 
Stores a substrate, a plating area for plating a substrate 
and a deaning and drying area for cleaning and drying is 
a plated substrate, the cleaning and drying area being 
disposed between the loading and unloading area arid 
he plating area, a first partition disposed between the 
loading and unloading area and the deaning and drying 

area and having a passage defined therein for transfer so 
m a siixtrate between the loading and unloading 
area and the cleaning and drying area, and a second 
parttion disposed between the deaning and drying 
area and the plating area and having a passage defined 
therein for transferring a substrate between the deaning 2s 
and drying area and the plating area. 
I0024I The substrate plating apparatus may further 
comprise a first shutter movaWy mounted for opening 
and dosing the passage defined in the first partition 

and a second shutter movably mounted for opening and so 
dcsing the passage defined in the second partition 
[0025] As described above, the cleaning and drying 
area is disposed between the loading and unloading 
area and the plating area. The first partition is disposed 
between the foading and untoading area and the dean- ss 
ing and drying area, and the second partition is dis- 
posed between the deaning and drying area and the 
plating area. Therefore, a substrate loaded in a dry state 

18 plated and cleaned in the substrate plating apparatus 
arid the substrate deaning apparatus, and unloaded in 40 

a dry «tate from the substrate plating apparatus: Conse- 
i^uently, even if the substrate plating apparatus is 
installed m a dean room, the dean room is prevented 
from being contaminated with pertides and mists from 
the platng apparatus and the cleaning apparatus. 45 
r«»61 The substrate plating apparatus is installed in 
a clean room, and pressures in the loading and unload- 
ing area, the plating area, and the deaning and drying 
arra are selected such that the pressure in the loading 
and unloading area is higher than the pressure in the so 
cleaning and drying area whidi is higher than the pres- 
sure m the plating area, the pressure in the loading and 
untoading area being lower than a pressure in the dean 
room. 

1002^ Because the pressure in the loading and ss 
unloading area is higher than the pressure in the dean- 
ing and drying area which is higher than the pressure in 
the plating area, and the pressure in the loading and 



unloaling area is lower than the pressure in the dean 
room, air flows in the substrate plating apparatus are 
prevented from leaking into the dean room, and hence 
from contaminating the dean room. 
[0028] The above and other objects, features, and 
advantages of the present invention will become appar- 
ent from the following desai>tton when taken in con- 
jundion with the accorrpanying drawings which 
Illustrate preferred embodiments of the present inven- 
tion by way of exampla 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0029] 

FIG. 1 is a plan view of a substrate plating appara- 
tus for forming interconnections on a semiconduc- 
tor wafer according to a first embodiment of the 
present invention; 

FIGS. 2A and 2B are fragmentary cross-sectfonal 
views Illustrative of an interconnection plating proc- 
ess earned out by the substrate plating apparatus 
shown in FIG. 1; 

FIG. 3 is a plan view of a substrate plating appara- 
tus for forming interconnections on a semiconduc- 
tor wafer according to a second entxxliment of the 
present invention; 

FIGS. 4A through 4D are fragmentary cross-sec- 
tonal views illustrative of an interconnectton plating 
process carried out by the substrate plating appara- 
tus shown in FIG. 3; »»waia 
FIG. 5 is a plan view of a substrate plating appara- 
tus for forming interconnections on a semiconduc- 
tor wafer according to a third embodiment of the 
present invention; 

FIG. 6 is a plan view of a substrate plating appara- 
tus for forming interconnections on a semiconduc- 
tor wafer according to a fourth embodiment of the 
present invention; 

FIG. 7 is a plan view of a substrate plating appara- 
tus for forming interconnections on a semiconduc- 
tor wafer according to a fifth embodimem of the 
present invention; 

FIG. e is a schematic view showing airflow in the 
substrate plating apparatus shown in FIG. 7; 
FIG. 9 is a cross-sedional view showing airflows 
among areas in the substrate plating apparatus 
shown in FIG. 7; 

FIG. 10 is a perspective view of the substrate plat- 
ing apparatus shown in Fia 7. which is placed in a 
dean room; 

FIG. 1 1 is a plan view of a substrate plating appara- 
tus for forming interconnections on a semiconduc- 
tor wafer according to a sixth embodiment of the 
present invention; 

Xif- xJ^F'^"'^'^"'' '"^^ 
FIG. 13 is a plan view of a loading stage and a 
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roughly cleaning chamber of the sUbstBte plating 
aooaratus shown in FIG. 11; 

XV -XV of FIG. 13. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

,00301 AS shown in FIG. 1. a substrate plating appa- 
fonmng inten»nnerttons on a ^^^^ 
wafer according to a first ^J^'^X^- 
invention generally comprises a ^o^^^jj^^ 
rrSiriconductor wafer, a copper plating chamber 2 
SSa^conduclor wafer withcopper. ap^rof 

SJ^^nductor wafer, apairof waterdeaningd^ers 
r?for cleaning a semiconductor wafer ^^-^ 
* Jn^cha^r 8 for drying a -miconducl^v«J'^ 
an urtoadino units for unloading a sem.conA.ct«K««ter 
!^ ^mioonnection layer thereon. The sitetrate 
vintn an -fer transfer mechanism 

n,«*«ni«rt polisWng unit 5. the chambers 6. 7 8 ar^ 
SrSoSirS^unit 9 are confined into a single unrtary 

fS^-^^sS^^ng appa^tus c^er^^s 
The wafer transfer mechanism transfers a sem- 
SSTucI jSrw on Which an i"te-on-221^«^; 
STnot yet been formed from a wafer cassette 11 
SjcTJthe loading untt 1 to the copper ptetmg 

2I a Diated copper layer 103 is formed on a surface w 
fhe serSSS wJfer W having an Wercon^ecton 
S :^ed of an imerconr^ongKwe 101 and 

an interconnection hole (contact hole) 02. 

Aflertheplatedcopperlayer103.sfom«don 

heVemiconductor wafer W in the copper ^^amO^ 

rhombeis3 4 The cleaned semiconductor wafer W B 
S^r^ to the Chemical mechanic^ poltehir^^J ^ 
J^^wafer transfer mechanism. As shown -nRa^ 
*e chemical mechanical polishing unrt 5/emo^ the 
Started plated copper layer ^03 'romthe^rf^eof 
^semiconductor water W. leaving a Po^o" °««^ 

S^ted copper layer 103 in *V";"««^" JJ^ 
ini and the interconnection hole 102 . In Fl«>. 
2B aCrt^ teyer 104 made of T.N or the lite « termed 
on tSelL*<« of the semiconductor wafer W. indud^fl 
*e^r surfaces of the interconnection groc^e 101 



and the interconnection hole 102. betorethe plated cop- 
oer layer 103 IS deposited. _ 
S33] Then, the semkx,ndudor wafer Wv«th*e 

' ■ • ^ roooer laver 103 is transferred to the 
remaw«.« plated cop^aye ^^^^ 

' *"*^K'SS^SXw^ernthewatercleanin^ 
r^re^^^SSn^ semiconductor wafer W is 
chambers 6. 7. o~"fV, _ which the dried 
then dried in the drying chamber 8. ' 
^conductor wafer W with the ^« 
i-ua, 10^ sen/ina as an nterconnedion layer is 
Scr^^Tw^'SitteS-lintheunloadingu^. 
K FIG. 3 shows in plan a sU)Strate Plafng appa^ 
Elr forming interconnectons on a senjc^n^^ 
Ler according to a second embodiment o« »he pr^ 
« SS^. The substrate plating apparatus sho^ 
7iRZ differs from the substrate plabng apparatus 
2^inFK3 1 in that it additionally includesacopper 
SSS^a-.awatercleaningchamberlO.apre- 
iTrtant^r 11 and a protective layer plating 

I *^ ^r«ner lavfif OH a semiootxluclor water, me 
plated copp^ °" u^o 2' 3 4 the chemical 
loading unit 1. the chambers 2. z, ^[^'z Z 7 ft 10 

Ltor^mposed of an interconnection giowe 101 

ber 2 and then plated with a secondary «W« 
45 5SL«;irtoeleciroless plating in the copper pte^ 
S^^ThesiAstrateplatingapparatusmayhave 

sr"sssirww«h.ep.t^ 

CMay:i03tenn^--^ns^rS 

re^C unwanted porton of the P-J^^^,^ 
Z& 103 from the surface of the s«"'Condudor wafc^ 
wteaving aportion of the plated copper layer 103 .n*e 
ss Se^S groove 101 and the interconnec*on 

'^i'^Thereafter.thesemiconducior*^^ 
Sing plated copper layer 103 « transferred to the 
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the ,wcrte<*ve layer plating chamber 12, as shown J 

plated layer IQS^^U^.^ P'ote^i^e w 

paieo ^er ios is formed wrth an alloy of nickel m anri 

water according to a third embodiment of tha nr*^» 
invent on. The substrate rj,«- " present 

nTTd * u * unit 1. the Chambers 2 

oy Identical reference numerals, and wHi n^^l 
described in detail below. a™ not be so 

F G. 4D The water riM^^T!!!^ 7^ ' 3* 
allv rtoan * . chambers 13. 14 addition- 

a pair of water cleaning chambere 3 4a chpmir^ 
IT. a prrtective layer plating chamber 12 a drtJw 

wrthin the 

tor loading semfconductn^^ It «n T*? ' 
10041] ThesubstrateptatingapparatusshowninFia 
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6 operates as follows: 

Sfrom*.^?"^"^"** ♦° P'a'*' « trans- 

wnicn has an interconnection region comoosed «f 

STf 101 andaninteSSil'; 
102. The semiconductor wafer with the olatJ 

f^r:°f,*^-«'.»'-eonistrans.erredXle 
16-1 0 the chemical mechanical polishina unit sTntT 

groove 101 aVri««i„»f 'nterconnectfon 
roSS? Th« ^ 'nterconnectfon hole 102. 

Tliereafter. the semiconductor wafer is tranrf«rS 

litl""" .^^^ pretreatment cSSn t 
whKj the semiconductor wafer is pretreated ihe^w 
me d^rtion of a protective plated law TTiT^^ 

whKh fte semK»nductor «afer is dried. drjeTiT 
Konductor wafer is transferred by the robot JmieTT^ 
«he loading and unloading station 17^^^J^ 
.at«.sen.c»nc^«,,,^-^^^^^^^ 

2. 2'ofthe6ut> 

«rate Ptating apparatus shown in FiGS i ss TZ, 
cwerelectroplatingchambera. thenSJiti^tepS, 
ing apparatus may have a connw '""''^'eP'M- 
a;^lyzer. an oxygent^cTntSn" ^~;«^^ 
additive concentration analvz* and ^ ' '^^""^ 

strata plating apparatus may have only some 
j^.^J^-^-thanLofth^.'^ 
S2 2. 2' are copper 

lyzer. an oxidBing agent concentratfon analyzer a 
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reducing agent concentration analyzer, a pH measuring 

Dlating solution leased on analyzed results from ttie ana 
S;^'^ a PH measured by the pHrn^8urjQ U|J 
These analyzers, the pH-measuring unit, and the pte*^ s 
3?SS?reparing unit may be integmlly combmed 
1 the o«fer ^mponents o. -^i^^^^^^^^ 
apparatus into a single arrangement 
ntertinq apparatus may have only some of the abwe 
Ke^thepHmeasuringunitratherthanallo. ,o 

them. 

t00«61 If the protective layer plating chamber 12 IS a 

NHTelectroless plating chamber, then the subsfrae 
pte?ng apparatus may have a nickel ion concentraton 

analyzer, an oxidizing agent concentraton analyzer a r5 
rSSng agent concentration analyzer, a pH measunng 
uSar^aplatingsolution preparing unit forprepanng^ 
Snosolutionbased on analyzed results from the ana- 
fyj2?and a pH measured by the pHmeasurmguj^. 
■SL analyzers, the pH-measurir^gunrt. and the^^^ « 
i,« solution preparing unit may be integrally combined 
Z ^e olhV«,mponents of 
apparatus into a single arrangement. T^^*^ 
dating apparatus may have only some of the above 

the pH measuring unit, rather than all of « 

mr] The substrate plating apparaUisrtiayha^^ 
Lexchange to«er for ion recovery, f" a<*vBte^^ 

bon extraction tcwer for organK:matenalr«»«2i; ^ 
scrubber for processing exhaust gases, and a soHdto so 

to solidifying and discarding discharged ^^J^^ 
towers tt4 scrubber, and the solidHier may be .ntesjally 
SSed vS, the other component of the sO^trate 
plating apparatus into a single arrangern«it 
100481 The numbers of the plating chambers, water 
Eg Chancers, and the pretreatment c^ « 
the substrate plating apparatus shownin ^^-^-^ 
6 are illustrative only, and these chambers are not lim- 
ited to fhe illustrated numbera ^ 
mW91 TheChemicalmechanicalpolishingunrtmaybe « 

L^ated wrth a slurry supply unit, a ^^^^ 
processing unit, and a constant-temperature d«mb«. 
ShTcTmay be integrally combined wfth the chem.«l 
mSanical polishing unitinto a single unitary arrange- ^ 

Si H any one of the illustrated substrate plating 
LpparLtus is installed in a dean room, tfjen ihs n^ 
^ that processed and dried ^T"'"^'^ 
should be unloaded and transferred Id a next pro^ 
JZutexposuretomist8.partides.theplatngsolution. so 

andteXing solution in the appaiBtus Theretoe^ 
Sd^ and mtets in aplating area and a cleaning and 
Cg *e substrate plating appamU« should 
applied to p««essed and dried sem«ondu^r 
iSereJSarestoredinacassetleplacedinanunload- ss 
ing area of the substrate plating apparatus. 
[00511 FIG. 7 shows in plan a substrate plating ap^- 
ratus for forming interconnedk,ns on a semiconductor 



wafer according to a fifth embodiment of the present 
*;i«Sr^^e substrate plating apparat^ shown 
fTg. 7 generally comprises a loading and unlo^ng 
«eL 20 for transferring wafer cassettes which store 
^mi,^^dudorwafers.aplatingarea30toplating«^^ 
SSrwaters.andacleaninganddryingarea40for 
STning and drying plated semiconductor v^ej^TJe 
deaning and drying area 40 is positioned between ttie 
Smg and unloading area 20 and the plating area 3a 
A partition 21 is disposed between the loading bpA 
unlSng area 20 and the cleaning and drying area 40^ 
andfpartition 23 is disposed between the deaning and 
drying area 40 and the plating area 30. 
r00521 The partition 21 has a passage (not showr2 
dS therein for transferring semicondudDr waf^ 
iteSough between the loading and unloading area 
20 and the deaning and drying area 40. and suppoite a 
^ 22 for opening and dosing the passage. The 
has a pa^e (not.shc«m) ^^j-d JJ^-J 
tor transferring semiconductor waf eis tt.e^et^oi«h 
between the cleaning and drying area 40 and the ftot 
irTareaSO, and supports a shutter 24 for open«ig and 
SSdnrthe passage. The deaning and drying area 40 
Se pfati^^ area 30 can independenfly be suppbed 
with and discharge air. 

SSsi Thesubslrateplatinflapparalussho|^.^^^^^^^ 
™s plLced in a Clean .«>m. whidi accommodates sem^ 
iconductor fabrication tacilHies. The Pf«sures in the 
'lading and unloading area 20. the PiafnA ar^ 
the dwming and drying area 40 are seleded as follows. 
S^r-S>epressure"theloading and unloading 

STie preKure in the deaning and drying area 40 > 
the pressure in the plating area 30. 
SoMl Thepressurehitheloadinganduntoadingar^ 
20 is lower than the pressure in the clean ^om. -ntere- 
fore air does not flow fmm the plating area 30 into the 
dLng and drying area 40. and air does notftowfrom 

unloading area 20. Furthermore, air does not flow from 
JeClSg and unloading area 20 into the dean room. 

?he loading and unloading area 20 houses a 
Sading unit 20a and an unloading unrt 20b^ 
^mmodating a wafer cassette for stonng se^ 
dSjr wafers. The deaning and drying area 40 hous« 
SLtercleaninguni.s41 ^-leaning pteted sem^^^ 
doctor wafem with water, and two d^r^ un « 42to 
drying plated semiconductor wafers. ^J^^V^ 
Cleaning unrts 41 may comprise a Pe^J^J^Jd 
cleaner with a sponge layer mounted on a front end 
tt.«eof or a roller with a sponge layer mounted on an 
JrJ^Lentialsurtacethereof. Ead,<.the2;j 
units 42 may oorrprise a drier for spinning a semiron- 
So^wTataTigh speed todehydratej^^ 
deaning and drying area 40 ate) has « fra^r um^ 
(transfer robot) 43 for transfernng semiconductor 

^ The plating area 30 houses a plurali^pre- 
leatment chanters 31 for pretreating semiconductor 
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««feis prior to being plated, and a plurality of olatina 
per. Each of the pretreatment chambers 31 contains a 

SSISm'J "^"^ '"^"^'"9 sulfilnraS A 

semiconductor wafer can be pretreated when » fe 
immersed in the pretreatment solution tethrS^ 

treatment chamberSI.Each Of the plati.jSinS;rsT2 
conta,nsaplatngsolutonbathincl«0n8?oZ^^ 
A semiconductor wafer can be plated «?th cSJ^^ wh2 

2!„^ J?'P'^''"9«'-^30alsohasatransn 
rcbo.) for transferring semiconductor X 

' ««« in the 

substrate plating apparatus. As shown in FIG 8 frS 
a-r ^introduced from the erterior through a ductVS 
forced through high-performance filters 44 by fa^,^ 
hI'*"°J^ Cleaning and drying 40^ 

downward dean air fIcMrs around the wateT dea^i^ 
unrts 41 and the drjnng units 42. Mci S SSS 
clean air is returned from a floor 40b thraugi aSS 
ton dud 45 to the ceiling 40a. from whichTe cle^n Sr 

SXm?hT'r''.'°- clean air isdis 

cnarged from the water cleaning units 41 and the dnrinr, 

un«s42throughaduc.52out,.\ed^S?:SS;2 

[0059] intheplatingareaSOwhichaccommodatesthe 
pret^«« Chambers 31 and the plating SSSTrs 
^^des are not aHowed to be applied to the sur- 
taces semiconductor wafers even though the rJaSL 
area 30 is a wet zone To prevent partidSlS^ S 

around the pretreatment diambers 31 and the 

21'^r?'*r """^ ^' « '^^•^"ced fZ the 
ertenor through a duct 39 and forced through hiroTr 

prgrr"^^''°--"«3VXe 
10060] If the entire amount of dean air as downward 
clean a.r f bws introduced into the plating mea^ZS 
ahvays supplied from the e)cterior. then a lar^e amZt 

SZ^fr^ITl;'' ^-^^ s 

i^*® '^""9 ^'^^ 30 at all times. According 

teS Z ^ a duct 53 at a rate suffident enough tS 
keep the pressure in the plating area 30 lower lhan fte 

o ttie downward dean air introduced into he piS 
30 IS circulated through drculation duds 34 K 
arculaton dud 34 extends from the deaning aS 

SlI'T'^*'*"''^"«^«"°»f'«««ersSrer?S 
calling 30a. circulaton duct 35 Is disposed^JS 
cleanjngand drying area 40 and connedeSne^ 
34 in the cleaning and drying area 40 """«PVe 
[0061] The drculating air that has ^ssed around the 
STa^'.j'rr an^thepSngch^SS 

tfft^Tl ^'"^^"^ removed from 

the crculatino air by a scrubber 36 and mist separator 
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nL2 "^"^ ^ 34 that is con- 

dearang and drying area 40 through the scrubber 36 
art^the mist separators 37. 38 ba* into the cirS lion 
' a:?otrj'r"^^«'^««°'«"ychenS^S 

t«B33bythefan8toc.rculateba*intotheplalinoarea 

w Sth^nh°?l''''''^'^"^8ed from the plating 
*f 30 through the dud 53 conneded to a floor 30b d 
Bleating area 30. Air «,ntaning a diemical nSl^ 

gas^,salsod.sd«rgedfromaplatingsduBondrciS? 
|ng tank 50 and a H^SO^ drculating tJnk 5Y?" tS- 

J2jf * "T*"''** 0' air d?s 

39 into the plating damber 30 under the negative pres- 

^g and unloading area 20 is higher than the pressu^in 

Z^V^^ """^ ^- Shutters 22, 

24 (see FIG. 7) are opened, therefore, air fkjws succes 
^ sively through the toading and untoadng 

deaning and drying area 40,and the plating area si as 
shown in FIQ 9. Air disd«rged from tfie clSr^ aS 

«1i:?*'''''^«"^^^^30flowsthrourm^ 

[W64] FIG. 10 shows in perspedive the substrate 
gating apparatus shown in FIG. 7. whidi is SS^J 
ti^e dean rwm. The loading and unloading 

35 Md^^if*'^''^'*''«^«'=««^efrandefport 
2^1^^ panel 56. and which fe 

ttVMed to a working zone 58 that is compartment^ h 
Je dean room by a partition wall 57. ThTpaS^w^ 
57 also compartinents a utility zone 59 in thViS, 
room in whfch the substiate plating apLarLs i2 
- «OthersidewallsofthesS«tmteEg^^ 
ralus are exposed tothe utility zone 59 wh^e air ciS 
J«s islowerthanthe air cleanness in the^Cl^e 

4s SJS^n • ^ "^"^"^^ ^ Cleaning and drying 

^^^S^^ 30. -me partition 21 fe cft^ 
P«ed between the toading and unloading area 20 arxl 

« 2n!?'*^*'^^'^"'"9a"<'dryingarea40and 
SfSSr ^ ^-^condudor wafer fe 
^ed from the working zone 58 through the cassette 
^fer port 55 Into the substrate pl^ng apS? 
and then plated In the substrate plating apSaraJTS 

p^dsemkmludor wafer fecLeSaS^dTS" IS 
« Jen untoaded from the substrate plating aSra^ 
•injugh the cassette transfer port 55'into the^Sj; 

^SSSJt*^""'^"'""^' "° P«*'^ and mist a2 
applied to the surface of the semfcondudor wafer and 
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the working zone 58 which has higher air cleanness 

S by partdes. cherrtcal miste. and clean»,g solu- 

tion mists. , 
100661 In the fifth eiTtxxliment shown in FIGS. 7 and 

K^substrate platng apparatus has the loading and 
unloading areaao. the Cleaning anddry-r^are^^ 

theplatingareaao. However, an 
chemical mechanical polishing un.t may be disposed m 
Tadjacent to the plating area 30.andtheclean,nga.^ 
drlg area 40 may be disposed in the plating area 30 o 
bSn the area accommodating the chemical 
nScaipolishing unit and the loading and untoad- 
^ar j; 20.^y of various other suitable area and u^t 
l^uts may be employed insofar as a dry sem.cond«- 
tSwafer can be loaded into the substrate plating ap^ 
S^andaplated semiconductor wafer canbec^aned 

S^dried. and thereafter unloaded from the substrate 

""fS?^ ^'^-Sh 15 Show a substrate plating 
ippaitus for forming interconnectio|«on a sertucwv 
Stor v«f er according to a sixth embodiment of the 

in FO. 11. the substrate plating 
Stus. generally denoted by 110. has a contam|- 
S^ne 112 and a clean zone 113 divided by a par- 
SSf 1?1 The contaminated zone 112 and the cle^ 
113 can independently be supplied with aitd d«- 
SeiThepreLreinthedeanzone113.h.gher 

than the oressure in the contaminated zone nz. 
Ssi Cdean zone 1 1 3 accommodates a loading 
SnkllAa, an unloading unit 114b. two water dean.^ 
anS d ying units 160 for cleaning ami drying p'^ 
semiconductor wafers, and a transfer umt (transfer 
^STiei for transferring semiconductor waf«s ^ 
SSminated zone 112 accommodates two P;Jr^; 
«Li rhaitijers 118 for pretreating semiconductor 

rng*ambers119forplatinfl semiconductor wafers wrth 
^ by platmg solution bathes, and a transfer umt 
^er 'rLfl 162 for transferring semiconductor 

S Thepretreatmentchamberslieand^fet- 
[ng dtambers 119are similar in structure and operation 
to those according the previous embodiments^ 
rOOTIl As shown in FIG. 12. the transfer uriit 162 dis- 
ced in the contaminated zone 112 <^«^^ 
^ robot, for exampte. having a plurality of intercson- 
Z^-nrs 163 with an cpenaWe^f^ d«atte gnp 
hand 164 mounted on a tp end of the arms 63. "me 
flJip hand 1 64 is in the tomi of a ring having a^u^l^ 
"otetable rollers 163 mounted on an «ner areumteren- 

lS,SrMsh:?ninFIGS.11and13.aloadings^^ 

67 having a plurality (four in the i'';^^^ JSS; 
ment) of support bases 166 is mounted in the dean 
S?3^tothe partition ^l- :Thejans^Brunrt 
161 in the dean zone 1 13 holds a sem«»nductor wafer 



W to be plated and places the semiconductor wate^W 
onto the support bases 166 of the loading st^ 167, 

men theTansfer unit 162 in the <»n|jr™nafed 
1 12 pi*s up the semconductor wafer W from the sup- 

s port bases 166. 

mm As8howninFIQ.l3.apartitionwalll70isde- 

S3 b^^een the loading stage 164 and the partton 
The partition wall 170 has an cpen-ng 170a 
defined therein for passage of the grip hand 164 of the 
,0 SSunit162therethroughandashutler172actual- 
jr^^a^inder171f6ropeninganddosingtheopen- 
^ 170a. the partition 111 also has an openmg 111a 
dSined therein tor passage of the grip hand 164 of the 
transfer unit 162 therethrough. 
,5 IW741 A roughly cleaning chamber 183 IS positoiwd 
" SlSmtotheUtionlllinjuxtaposedrelJo^ 
loading stage 167. The roughly deaning diamber 1 83 e 
SSSSaboxbyarear partition wall I80contigucus 
to the partition wall 170, a front partAon wall 181 of a 
«, ^staStial^C^hape joined to the rear partition^l 
S.andaceir.ng182(seeFlQ.15).Theroughlyd«.n^ 
ina diamber 183 accommodates an unloading stege 
ZZ^ a plurality of (tour in the i'lfr^^J-^; 
^ support bases 184. The unloading stege 185 » 
ss identical in structure to the loading stege 167 

rcmS^ AS shown in FIG. 15. two vertically spaced 
S of ejection nozzles 186 for ejedSng a cfeaning 
SL ari disposed in the roughly dean-ig d«mber 

«, As8howninFlGS.13and15,therearpartitiw 
^ Kso has an opening 180a defined therein fo^^^^ 
sage of the grip hand t^of the trailer unit 1K^ the 
Sntaminatedzone 112 therethrough and ashler 188 
aduatet^ebyacylinder187foropen.nga.^dj^.^^ 
35 ooening 180a. The front partition wall 181 has an open 
rT8la defined therein for passage of aw hand <rt 
Z tanster unit 161 in the dean zone 1 13 therethrough 
rrSSri 90 acuatable by a cyHnder 1 89 for open- 
fng and dosing the opening 181a. The 'l^L' 

40 the partition 111 extends from a P«*on b^j! 
toad^g stage 167 all the way to a position behmd the 

S.flScleJningdiamber183forallc«iingthefl^^^ 
164 of the transfer unit 162 to move freely toward and 
awayfrom1heopenings170a.l80a 
4B fOOrn As shown in Fia 14. the shutter 188 has a 
~S IsSdenned in an upper edge therwf tor 1^ 
SJ^irhrouflh of only the am« 163 of the transfer 

S!7irThegriphand164oftiietiansferunrtJ62inJe 
« Sinated'^l12 canbeinsertedjt^^^ 
recess 188a into the roughly cleaning chamber IW. 
?^e thegriphand164andaptetedsem.conduc- 
tor^r W griped thereby can be roughly deaned «^ 
SeChly ?S d«n*er 183. A1t«^the flnp_tend 
55 164 aiS the plated semiconductor waiww ^ 
thereby are roughly Cleaned, the grip hand iM^ces 

LsemiconductorwaterWontothesuBPOrt^^ 
of the unteading stege 185. The semKonductor water W 
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placed on the support bases 184 is rougMy cleaned 

inductor wafer W gripped by .he ^d h^" S rtTe 
transfer unrt 162 is introduced into the roughly cleanha 

we rec^ issa. the ejection nozzles 186 eject a de^- 
ng soluton to the semiconductor wafer wS^heX 
roughly cleaning the grip hand 164 anri • 
ducor ««fer W. ThereaC^e ^hTcL^^jr 
conductor wafer W is placed onto Jsu^^? te^ " 
r!LT^- « retractedTX 

JSKto^"'"' 

[0080] Then, the ejection nozzles 1 66 eiect a H-»or,!«^ 
soluton again to the semicondSTj^f^w ^2 

dTcT^Sr^''' ''•^S -^"^^^ 

opened^and the gnp hand of the transfer unit 161 in the 
.1 ^ '"^^'^^ roughly cteanina 

Chamber 183. After the grip hand of the tra^ruS iS 
PKte up the semiconductor wafer W and remcJS the 
^rr^Mor wafer W from the roughTSS^S 
chamber 183. the Shutter 190 is closed ^ 

!S ft^^ ^ ^"^ 164 Of the transfer unit 
162 in the contaminated zone 112 is roughly cleaned 
teBj^er wrth the plated semiconductor Ser^S 
ptefi^ solution 8 presented from being applied to an! 

Si, ' ""^'^ embodiment, the clean 

zone 1 13 accommodates the loading staae 167 a,^ th- 
rot^y cl^nir^ chamber 183. S^^^^Je 
unloading stage 185. However, the loading ^ ^7 
and the roughly cleaning chamber 183 wSTSuses 

:rnr.Set?r^"«''^-^-'"«!^ 

PJW3J In the illustrated embodiments, the present 
^tion IS applied to the substrate plating 
for plating a semiconductor v^fer. HcLe? 
Pl^of the present invention are also applicabletoa 
s^rate plating apparatus for plating aSt^ oS^ 
«e"*=onductor wafer. FurtherSoreTeSon^ a 

not hmrted to an interconnection region on^e sul 
2«te. The substrate plating apparatus may be usX 

Ir^i "^^ P'®^** einbodiments of the 
pr^ent invention have been shown and described in 
J^M ^ould be understood that various a Jd 

torn the scope Of the appended claims. ^ 

S te^^SL*" '^'^^ indention 
relates to a substrate plating apparatus for fbrming an 
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interconnection layer on a substrate conprising- a olat- 
•ng unrt for forming a plated layer on aluS of 21 
^1 and a chen«cal mechanical polishi^uStS 
chemically polishing said substrate 

5 

Claims 

25SlSfif'^'"^^'^'""*'^*'''^"9 
10 !^?"^^^'°"«"'"'«^«>""ectionregionoom- 
p.Ked of a fine groove and/orafhe hole defined in 
a substrate, comprising: 
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first plating unit for fbrming a plated layer on a 

15 ^"^'^ '"^'^I'la «ie intercon- 

nection region; 

first chemical mechanical polishing unit for 
chemically mechanically polishing said sub- 
fhl^^^ '^T^ layer from 

«ie plated layer in said interconnection region- 
l^ing urtt for cleaning said substrate after 
said plated layer is formed or said substrate is 
chemically mechanically polished- 
drying unit for drying said substrate after said 
^ subst^te is cleaned; and 

fjSfil?^ *^ "^"^^'^ said 
«*6trate to and from each of said firet plating 

urw, saxl first chemical mechanical polfehino 

unrt. said cleaning unit and said drying unit; 

sa.d first plating unit, said firat chemical 

mechanical polishing unit, said cleaning unit 

sad drying unit, and said substrate transfe; 

device being combined into a single unitary 

arrangement. '' 

^Sf"'*'^*"'^*P*'^'^««'«*'"fl to claim 1. 
turther comprising: 

^ plating unit for forming a protective 
P^«ed layer over said ponton of the plated layer 
m said interconnectfon region after unwanted 
layer is removed from the surface of the 
«Jbsfrate. said second plating unrt being con- 
tained in said single unitary anangement 

second chemical mechanical polishing unit for 
chernically mechanically polishing said sub- 
s^ra^eto planarize said protective plated layer 
formed over said portion of the plated layer in 
Mid interoo,|nectfon region, said second chem- 
ical mechanical polishing unit being contained 
m said single unitary anangement. 

4. A substrate plating apparatus aocoiding todaim 1 
further comprising: "w<"m i, 
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dfecharging fadlrty for discharfl«ig a deamng 
solution used by said deamng i^rt to dean 
said substrate, said discharging faciirty being 
contained in said single unitary arrangement. 

A substrate plating apparatus ^f^^'^sT^^^^ ' • 
wherein said substrate unit dewce compnses a 
1^ an arm. said f irst plating unit. saKl f |«t 
SSS n?echanical polishing unit, said dean.ng 
said drying unit being disposed w«h,n the 

readi of said arm. 

A substrate plating apparatus according to daim 1 . 
lurther comprising: 

concentration analyzing device ^ 
the concentrations of components ^^^^ 
solution used by said first plating unit to form 
said Diated layer; and 

plating solution preparing device ^P^^'^ 
a plating solution based on the 
cenlrations from said concentration analyzing 

Sd°«»ncentration analyzing dwice and said 
plating solution preparing devices being con- 
fined in said single unitary arrangement 

7. A substrate plating apparatus for plating a sJj- 
sirate, comprising: ^ 

a loading and unloading area for transferring a 
cassette which stores a substrate; 
a plating area for plating said substrate: and 
a cleaning and drying area tor deanmg and 
drying a plated substrate; 
said deaning and drying area b«ng d.^ 
between said loading and unloading area and 

rL^'Srdisposed between sa^l^ing 

and unloading area and saW ^^J^"^^ 
ing area and having apassage 
^transferring a substrate between SMdIwJh 
ing and unloading area and said deaning and 
drvina area; and 

TsSond partition disposed between said 
cleaning and drying area and said plating area 
aSngap^Lgedefinedther^nforUar^^ 
ferring said substrate between sad deaning 
and drying area and said plating area. 

8. A substrate plating apparatus according to daim 7. 
further comprising: 

a first shutter movaWy mounted for operiir^ 
and dosing said passage defined in said first 

SSSiStter mwably mounted for opening 
and dosing said passage defined in said sec- 



ond partition. 



,. Asubstrateplatingapparatusaccordingtodaim?. 
i4:h is installed in a dean room, wherein pr^- 
r^es in said toading and unloading area, said plat- 
SSIr^ and said deaning and drying area are 
iSsSch that the pressure in saW loading ^ 
SS^g area te higher than the P[e^«^„^ 
dewing and drying area whteh is higher than the 
Sr^e in said plating area, said ^^^^ 
SSng and unloading area being lower than a 
nracsijre in said clean room, 
'^''^anSoTwherein preferably a roughly cloning 

chani)er is portioned ^^^^^^^^ 
tition for roughly cleaning said ^^stmte ^^^^ 
ing with gripping hand of said transfer dence 
therewith. 

10 A substrate plating apparatus for forming an inter- 
connectionlayer on a substrate compnsing: 

a plating unit for forming a plated layer on asur- 
face of the substrate; and 
a chemical mechanical polishing unit for chem- 
ically polishing said substrate. 
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FIG. 10 
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FIG. 12 
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